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PROBLEM TO BE SOLVED: To provide an active material 
with high use coefficient for an alkaline storage battery. 

SOLUTION: This active material is for an alkaline 
storage battery, and comprises a composite particle, 
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substrate particle of nickel hydroxide particle forming 
solid solution with magnesium in 0.5-5.0 wt.% of 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the active material used for an alkaline 

battery and its positive electrode, and a non-sintering nickel pole. 

[0002] 

[Description of the Prior Art] Conventionally, the sintering formula nickel pole into which make the active 
material which becomes the sintered carrier which the pierced steel plank etc. was made to sinter nickel powder, 
and obtained it as positive electrodes, such as a nickel hydrogen battery and a nickel-cadmium battery, from 
nickel hydroxide come to sink is known well. 

[0003] In order to make [ many ] the fill of an active material on a sintering formula nickel pole, it is necessary 
to use a sintered carrier with large porosity. However, since the combination between the nickel particles by 
sintering is weak, if the porosity of a sintered carrier is enlarged, a nickel particle will become easy to drop out 
of a sintered carrier. Therefore, practically, the porosity of a sintered carrier cannot be made larger than 80%, 
but, so, there is a problem that there are few fills of an active material in a sintering formula nickel pole. 
Moreover, generally, 10 micrometers or less and since the aperture of the sintered compact of nickel powder is 
small, it also has the problem that restoration to the sintered carrier of an active material must be performed by 
the solution sinking-in method for repeating a complicated sinking-in process several times and performing it. 
[0004] Since it is such, the non-sintering nickel pole is proposed recently. The non-sintering nickel pole has 
filled up the substrate with large porosity with the kneading object (paste) of the active material and binders 
(methyl-cellulose solution etc.) which consist of nickel hydroxide. The restoration to the substrate of an active 
material is easy for it while it can make [ many ] the fill of an active material, since this substrate can make 
porosity 95% or more. 

[0005] However, if a substrate with large porosity is used to make [ many ] the fill of an active material on a 
non-sintering nickel pole, the current collection capacity of a substrate will become bad and an active material 
utilization factor will fall. 

[0006] Then, it is an active material to raise the active material utilization factor of a non-sintering nickel pole. 
Using one or more sorts chosen as the nickel hydroxide which made magnesium dissolve one to 3% of the 
weight from what added cobalt compounds, such as 1 cobalt oxide, (refer to JP,2- 109261, A), magnesium, zinc, 
and cadmium, the thing (referring to JP,3-78965,A) which covered oxy-cobalt hydroxide to the nickel 
hydroxide particle which dissolved cobalt, and the thing (referring to JP,5-28992,A) which added the yttrium 
compound to the nickel oxide is proposed. 

[0007] However, by the method of these former, since the acceptance nature of charge was low, this invention 
persons' examination showed that it was difficult to obtain the active material for alkaline batteries and non- 
sintering nickel pole which discover a high active material utilization factor. 
[0008] 

[Problem(s) to be Solved by the Invention] Therefore, this invention aims at offering the active material for 
alkaline batteries and non-sintering nickel pole which discover a high utilization factor over a long period of 
time from the first the early stages of a charge-and-discharge cycle. 

[0009] Moreover, it aims at raising the capacity of the alkaline battery equipped with the above-mentioned 

active material for alkaline batteries and an above-mentioned non-sintering nickel pole. 

[0010] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention is an active 
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material characterized by providing the following, and the aforementioned yttrium metal and/or an yttrium 
compound are characterized by containing by yttrium element conversion 0.05 % of the weight to 5.0% of the 
weight to the nickel in the aforementioned base particle. The composite particle which made the enveloping 
layer which consists of a cobalt compound containing sodium form in the front face of the base particle which 
consists of [ which made magnesium dissolve to nickel hydroxide, and made magnesium contain to the nickel in 
nickel hydroxide 0.5 % of the weight to 5.0% of the weight ] a magnesium dissolution nickel hydroxide particle 
An yttrium metal and/or an yttrium compound In addition, the cobalt compound containing sodium may be 
called a sodium content cobalt compound. Here, an yttrium and/, or the yttrium compound may be added by the 
aforementioned composite particle. 

[001 1] In the aforementioned enveloping layer of the aforementioned composite particle, it is good to consider 
as 3.0 % of the weight - 10.0 % of the weight to the nickel atom of a base particle as a content of cobalt by 
cobalt atom conversion. Furthermore, as for sodium, in the aforementioned enveloping layer, it is good to make 
it contain 0.1 to 10.0% of the weight to a cobalt atom by sodium atom conversion. Furthermore, as the 
aforementioned enveloping layer, the cobalt hydroxide compound containing sodium, the oxy-cobalt hydroxide 
compounds containing sodium, or such mixture are suitable. 

[0012] And one sort chosen from the group which consists of yttrium-oxide, hydroxy lation yttrium, and yttrium 
fluoride and a carbonic acid yttrium as the aforementioned yttrium compound is desirable. 
[0013] Moreover, to the aforementioned magnesium dissolution nickel hydroxide particle which constitutes a 
base particle, one or more sorts chosen from the group which consists of zinc, cadmium, an yttrium, cobalt, and 
a bismuth in addition to the aforementioned magnesium may be dissolving. 

[0014] An electric conduction axis can be filled up with the active material for alkaline batteries mentioned 
above, it can consider as the non-sintering nickel pole for alkaline batteries, and the alkaline battery further 
equipped with this non-sintering nickel pole can be offered. 

[0015] As mentioned above, when a magnesium dissolution nickel hydroxide particle is only used as an active 
material, since this active material has low charge acceptance nature, a high active material utilization factor is 
not obtained, since [ however, ] the enveloping layer which consists of a sodium content cobalt compound is 
effective in raising the oxygen overvoltage of an active material and raising charge acceptance nature ~ this 
enveloping layer - formation - it becomes possible to aim at improvement in a utilization factor of a 
magnesium dissolution nickel hydroxide active material the bottom Furthermore, since an oxygen overvoltage 
goes up further by adding an yttrium metal or a /yttrium compound, the rate for high interest is obtained. 
[0016] Since the amount of generation of the amount [ of magnesium dissolution ] in the aforementioned base 
particle of gamma-NiOOH which causes cycle degradation to the nickel atom of a base particle less than 0.5% 
of the weight of a case increases, you should make it 0.5 % of the weight or more. On the other hand, since the 
content of the nickel hydroxide which is an active material falls and sufficient cell capacity is not obtained when 
the amount of magnesium solid solvation exceeds 5.0 % of the weight, you should consider as 5:0 or less % of 
the weight. 

[0017] And as an addition of the yttrium metal which carries out mixed use to a composite particle, or a /yttrium 
compound, you should consider as 5.0 or less % of the weight 0.05% of the weight or more to the nickel atom 
of a base particle by yttrium element conversion. At less than 0.05 % of the weight, since the rise effect of an 
oxygen overvoltage is low, sufficient utilization factor is not obtained for an addition. Moreover, since the 
amount of the nickel hydroxide which is an active material decreases when an addition exceeds 5.0 % of the 
weight, sufficient cell capacity is not obtained. 

[0018] The enveloping layer which consists of a sodium content cobalt compound is formed by adding and 
heat-treating sodium-hydroxide solution to the powder which consists of a complex particle in which cobalt 
layers, such as a metal cobalt layer, a cobalt hydroxide layer, 1 cobalt oxide layer, and an oxy-cobalt hydroxide 
layer, were formed on the front face of for example, a nickel hydroxide particle. 

[0019] Adding and stirring nickel hydroxide for example, in cobalt salt solution (cobalt-sulfate solution etc.), 
alkali solution (sodium-hydroxide solution etc.) can be dropped, pH can be made about into 1 1 , a 
predetermined-time reaction can be carried out, stirring further after that, and the above-mentioned cobalt 
hydroxide layer can be formed by depositing cobalt hydroxide on a nickel hydroxide particle front face. Since 
alkali is consumed with a reaction and pH falls, alkali solution needs to be dropped suitably and it is necessary 
to prevent the fall of pH. Moreover, a cobalt hydroxide layer can form nickel hydroxide powder and cobalt 
hydroxide powder also by the mechanical charging method blended dryly with a compression grinding grinder 
in inert gas atmosphere. If 1 cobalt oxide and metal cobalt powder are used as a cobalt raw material in this 
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mechanical charging method, 1 cobalt oxide layer and a metal cobalt layer can be formed in a nickel hydroxide 
particle front face, respectively. 

[0020] Furthermore, an oxy-cobalt hydroxide layer can be formed from making the powder which consists of a 
complex particle which covered the front face of for example, a nickel hydroxide particle with the cobalt 
hydroxide layer react with the hydrogen peroxide solution heated at about 40 degrees C, and oxidizing a cobalt 
hydroxide layer. 

[0021] And the enveloping layer which consists of a sodium content cobalt compound is formed by making an 
above-mentioned cobalt layer react with sodium-hydroxide solution. However, the enveloping layer which 
consists of a sodium content cobalt compound needs not to be formed only by adding a sodium hydroxide to the 
powder which consists of a complex particle in which the cobalt layer was formed, but to heat-treat. As heating 
temperature, 50-200 degrees C is desirable. An enveloping layer good [ conductivity ] in any case becomes 
when heating temperature exceeds [ CoH02 with conductivity low when heating temperature is less than 50 
degrees C ] 200 degrees C on the other hand, 4 oxidization 3 low cobalt (Co 304) of conductivity deposits, 
respectively, and is hard to be formed. In addition, although CoH02 does not deposit even if it heat-treats at less 
than 50 degrees C when a cobalt layer is an oxy-cobalt hydroxide layer, sodium becomes is hard to be inserted. 
Heat-treatment temperature changes with the amount of the sodium-hydroxide solution to be used, 
concentration, heat-treatment temperature, etc. Generally, it is 0.5-10 hours. 

[0022] As an example of the sodium content cobalt compound which forms an enveloping layer, sodium 
content cobalt hydroxide, sodium content oxy-cobalt hydroxide, and such mixture are mentioned. Although the 
chemical structure of a sodium content cobalt compound now is not certain in this invention persons, since this 
has very high conductivity, it is imagined to be not the mere mixture of a cobalt compound and sodium but the 
intercalation compound of the structure where sodium was inserted during the crystal of a cobalt compound. 
[0023] Since the amount of covering of a sodium content cobalt compound runs short of the absolute magnitude 
as an electric conduction agent to the nickel atom of a base particle less than 3.0% of the weight of a case by 
cobalt atom conversion, a high active material utilization factor is not obtained. In the amount of covering 
exceeding 10.0 % of the weight, since the fill of the nickel hydroxide which is an active material falls, sufficient 
cell capacity is not obtained. 

[0024] Moreover, the sodium content in an enveloping layer is 0.1 - 10.0 % of the weight to the cobalt atom of a 
cobalt compound in sodium atom conversion. If the content of sodium separates from this range, the 
conductivity of an enveloping layer will become bad and it will become difficult to obtain the high non- 
sintering nickel pole of an active material utilization factor. 
[0025] 

[Embodiments of the Invention] It is possible to change this invention suitably in the range which is not limited 
to the following example at all and does not change the summary, and to carry out hereafter, although this 
invention is explained still in detail based on each example. 

(Preliminary experiment) After mixing 5.0 % of the weight of concentration, 10 % of the weight, 15 % of the 
weight, 25 % of the weight, 35 % of the weight, 40 % of the weight, 45 % of the weight, or 50% of the weight 
of sodium-hydroxide solution with cobalt hydroxide by the weight ratio 1:10, respectively and heat-treating at 
90 degrees C for 5 hours, it rinsed, it dried at 60 degrees C, and eight kinds of sodium content cobalt 
compounds were produced. When the sodium content of the produced sodium content cobalt compound was 
calculated by the atomic absorption method, they were 0.05 % of the weight, 0.1 % of the weight, 0.5 % of the 
weight, 1.0 % of the weight, 5.0 % of the weight, 10.0 % of the weight, 12.0 % of the weight, and 15.0 % of the 
weight in order in atomic conversion of sodium to the cobalt in the aforementioned cobalt compound. 
[0026] 
[Table 1] 
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[0027] As shown in Table 1, in order to control a sodium content in an enveloping layer, he can understand that 
what is necessary is just to control the concentration of the sodium solution which processes a cobalt compound. 

[Experiment 1] (example 1) 

< step 1 : Prepare 2.51. of solution which dissolved 166g of production > nickel sulfates of the base particle 
which made magnesium dissolve, and 3.1g of magnesium sulfate. 5.0% of the weight of an aqueous ammonia 
solution and one mol [/l. ] sodium-hydroxide solution were simultaneously dropped at this solution, pH of 
liquid was supervised in the pH meter, and pH of liquid was held to 1 1 . The surveillance of pH at this time was 
performed in the glass electrode with automatic temperature compensation (pH meter). Subsequently, 
precipitate was rinsed the ** exception, carried out the vacuum drying, and the magnesium dissolution nickel 
hydroxide which made magnesium dissolve 1.0% of the weight to the nickel in nickel hydroxide (element 
conversion), i.e., a base particle, was produced. 

< step 2: One mol [/l. ] sodium-hydroxide solution was added to 11. of solution which dissolved 13.1g of 
covering > cobalt sulfates for the base particle by the cobalt compound, putting in and stirring lOOg of base 
particles produced at the above-mentioned step 1 . After adjusting pH of this liquid to 1 1 , you made stirring react 
continuously [ for 1 hour ]. In addition, when pH of liquid fell a little, one mol [/l. ] sodium-hydroxide solution 
was dropped suitably, and pH of liquid was held to 1 1. Subsequently, the vacuum drying was carried out and 
rinsing and the enveloping layer which consists of cobalt hydroxide were made to form precipitate in the front 
face of a magnesium dissolution nickel hydroxide particle a ** exception. 

[0028] To the weight of the base particle which made magnesium dissolve, the amount of cobalt at this time is 
the rate of the cobalt weight which converted cobalt into the atomic state, and has become 5.0 % of the weight. 

< step 3: The base particle powder in which the enveloping layer which turns into a cobalt enveloping layer 
from cobalt hydroxide in the addition > above-mentioned step 2 in sodium was made to form, and 25-% of the 
weight sodium-hydroxide solution were mixed by the weight ratio 1 : 10, and it heat-treated at 90 degrees C for 5 
hours. Then, it rinsed, it dried at 65 degrees C, and the composite particle by which the enveloping layer which 
consists of a sodium content cobalt compound was formed in the front face of a base particle was obtained. 
[0029] In addition, the sodium content in the sodium content cobalt compound which forms an enveloping layer 
is the estimate based on the above-mentioned preliminary experiment 1 in this value that is 1.0 % of the weight 
to the AUW of a cobalt atom in sodium atom conversion. 

lOOg of composite-particle powder obtained at the <Step 4> [production of non-sintering nickel pole] above- 
mentioned step 3, 0.80g (Y203) of yttrium oxides as an yttrium compound, and 20g of 1-% of the weight 
methyl-cellulose solution as a binder were kneaded, and the paste was prepared. It filled up and dried to the 
porous substrate which consists of foaming metal (95% of porosity, 200 micrometers of average apertures) 
which is an electric conduction axis, and which carried out nickel plating, pressing of this paste was carried out 
to it, and this invention electrode a was produced. 

[0030] At this time, the addition of a yttrium oxide is yttrium element conversion, and is 1.0 % of the weight to 
the nickel atom of magnesium dissolution nickel hydroxide, i.e., a base particle. It is carrying out. 
[Production of an alkaline battery] The above-mentioned this invention electrode a was prepared as a positive 
electrode, and alkaline battery (cell capacity : about 1000 mAh(s)) A of AA size was conventionally produced 
using a well-known paste formula cadmium pole (negative electrode), a polyamide nonwoven fabric 
(separator), 30-% of the weight potassium-hydroxide solution (alkali electrolytic solution), the metal cell can, 
the metal cell lid, etc. In addition, capacity of a negative electrode was made into 1.8 times of the capacity of a 
positive electrode. 
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• (Example 2) the above-mentioned step 1 ~ magnesium sulfate — in addition, the electrode and Cell B were 
produced like the above-mentioned example 1 except having dissolved 1.54g of zinc sulfates further In 
addition, magnesium and zinc are dissolving to the used base particle, and each atom is dissolving 1.0% of the 
weight to the nickel atom of a base particle to it, respectively. 

(Example 3) Cell C was produced like the above-mentioned example 1 except having dissolved 1.1 6g of 
cadmium sulfates further in the above-mentioned step 1 in addition to magnesium sulfate. In addition, 
magnesium and cadmium are dissolving to the used base particle, and each atom is dissolving 1.0% of the 
weight to the nickel atom of a base particle to it, respectively. 

(Example 4) the above-mentioned step 1 - setting ~ magnesium sulfate - in addition, Cell D was produced like 
the above-mentioned example 1 except having dissolved 2.69g of nitric-acid yttriums further In addition, 
magnesium and the yttrium are dissolving to the used base particle, and each atom is dissolving 1.0% of the 
weight to the nickel atom of a base particle to it, respectively. 

(Example 5) the above-mentioned step 1 - setting ~ magnesium sulfate - in addition, Cell E was produced like 
the above-mentioned example 1 except having dissolved 1.64g of cobalt sulfates further In addition, magnesium 
and cobalt are dissolving to the used base particle, and each atom is dissolving 1.0% of the weight to the nickel 
atom of a base particle to it, respectively. 

(Example 6) Cell F was produced like the above-mentioned example 1 except having dissolved 1.45g of 
bismuth nitrates in the above-mentioned step 1 in addition to magnesium sulfate. In addition, magnesium and 
the bismuth are dissolving to the used base particle, and each atom is dissolving 1 .0% of the weight to the 
nickel atom of a base particle to it, respectively. 

(Example 7) the above-mentioned step 1 - setting - a nickel sulfate ~ 164g - carrying out - magnesium 
sulfate - in addition, Cell G was produced like the above-mentioned example 1 except having dissolved 2.63g 
of cobalt sulfates, and 2.47g of zinc sulfates further In addition, magnesium, cobalt, and zinc are dissolving to 
the used base particle, and each atom is dissolving 1.0% of the weight to the nickel atom of a base particle to it, 
respectively. 

(Example 8) In the above-mentioned example 1, Cell H was similarly produced except having added 0.63g of 
metal yttriums instead of the yttrium oxide. 

(Example 9) In the above-mentioned example 1, Cell I was similarly produced except having added 0.95g [Y 
(OH)3] of hydroxy lation yttriums instead of the yttrium oxide as an yttrium compound. 
(Example 10) In the above-mentioned example 1, Cell J was similarly produced except having added 1.03g 
fluoride (YF3) of yttriums instead of the yttrium oxide as an yttrium compound. . 

(Example 1 1) In the above-mentioned example 1, Cell K was similarly produced except having added L26g 
[Y2(CO) 3] of carbonic acid yttriums instead of the yttrium oxide as an yttrium compound. 
(Example 1 of comparison) Cell P was similarly produced except having not added a yttrium oxide in the 
above-mentioned example 1 . 

(Example 2 of comparison) Cell Q was produced like the above-mentioned example 1 except having kneaded 
lOOg of base particle powder which made magnesium dissolve 1.0% of the weight to the nickel atom of a base 
particle, and lOg of 1 cobalt oxide and 20g of 1-% of the weight methyl-cellulose solution as a binder, having 
prepared the paste, and having produced the electrode. This method is the same method as the thing of the 
indication to JP,2- 1 0926 1 , A. 

(Example 3 of comparison) The cobalt hydroxide layer was made to form in the particle front face like the 
above-mentioned step 2, excessive-amount addition of 1% of the hydrogen peroxide solution was carried out 
the back, and the cobalt hydroxide of a surface layer was changed to the powder which made magnesium and 
cobalt dissolve 1 .0% of the weight to the nickel atom of a base particle at oxy-cobalt hydroxide. Cell R was 
produced like the example 1 except having kneaded this powder and 20g of 1-% of the weight methyl-cellulose 
solution as a binder, having prepared the paste, and having produced the electrode. This method is the same 
method as the thing of the indication to JP,3-78965,A. 

As opposed to the spherical base particle 100 weight section which made cobalt and cadmium NIUMU dissolve 
3.0% of the weight 0.3% of the weight, respectively (Example 4 of comparison) The metal cobalt 7 weight 
section, the cobalt hydroxide 5 weight section, the cadmium-oxide 3 weight section, and the yttrium-oxide 3 
weight section are kneaded with the 1 -% of the weight methyl-cellulose solution 20 weight section as a binder. 
Cell S was produced like the example 1 except having prepared the paste and having produced the electrode. 
(Example 5 of comparison) In the above-mentioned example 1, Cell T was similarly produced except having 
added 1.56g [Y2(C204) 3] of oxalic acid yttriums instead of the yttrium oxide. 
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(Active material utilization factor of a non-sintering nickel pole) About each cell produced in examples 1-11 
and the examples 1-5 of comparison, after charging by 0.1 C at 25 degrees C for 16 hours, the charge-and- 
discharge cycle examination which makes 1 cycle the process which discharges to 1.0V by 1C at 25 degrees C 
was performed, and the active material utilization factor of 10 cycle eye of the non-sintering nickel pole used 
for each cell was investigated. The active material utilization factor is computed based on the following 
formula. 

[0031] active material utilization factor (%) = {service-capacity [ of 10 cycle eye ] (mAh)/[(amount g) of nickel 
hydroxide x288 (mAh/g)]} xlOO ~ this result is shown in Table 2 However, the active material utilization factor 
in Table 2 is a rate when making the active material utilization factor of 10 cycle eye of this invention cell A 
into 100%. 
[0032] 
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[0033] As shown in Table 2, compared with cell P-T of others [ A-K / this invention cell ] 5 it turns out that a 
high utilization factor is obtained. Moreover, as an yttrium compound, he can understand that yttrium-oxide 
(Y203), hydroxylation yttrium [Y(OH)3], and yttrium fluoride (YF3) and a carbonic acid yttrium [Y2(CO) 3] 
can be used. 

[Experiment 2] In this experiment 2, the relation between the amount of magnesium dissolution to a nickel 
atom, and an active material utilization factor and cell capacity was investigated in the base particle. 
[0034] It replaced with the amount of magnesium sulfate of 3.1 g used in Step 1 of the above-mentioned 
example 1, and a cell AB1, the cell AB2, the cell AB3, the cell AB4, and the cell AB5 were similarly produced 
except having been referred to as 0.9g, 1.6g, 7.7g, 15.2g, and 18.1g (five kinds). The amount of magnesium 
dissolution in the base particle at this time becomes 0.3 % of the weight, 0.5 % of the weight, 2.5 % of the 
weight, 5.0 % of the weight, and 6.0 % of the weight to a nickel atom, respectively by magnesium atom 
conversion. In detail, the relation between the amount of magnesium dissolution, each raw material, and a cell 
name is shown in Table 3. 
[0035] 
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[0036] And the charge-and-discharge test was performed on the same conditions as the above-mentioned 
experiment 1 using Cell A, the cell AB1 - the cell AB5, and it asked for the active material utilization factor of 
10 cycle eye and a 100 cycle eye. In addition, the active material utilization factor of a 100 cycle eye was 
computed by the following formula. 

[0037] active material utilization factor (%) ={ service-capacity [ of a 100 cycle eye ] (mAh)/[(amount g) of 
nickel hydroxide x288 (mAh/g)]} x 100 of a 100 cycle eye - this result is shown in Table 4 In addition, the 
service capacity of 10 cycle eye was also shown in Table 4. The rate which made .100% the active material 
utilization factor and service capacity of 10 cycle eye of Cell A has shown the utilization factor and service 
capacity of front Naka. 



[0038] 
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[0039] From Table 4, it is understood that, as for 0.5% of the weight or more of the cell AB2, Cell A, a cell 
AB3, a cell AB4, and a cell AB5, the amount of magnesium solid solvation in a base particle shows a high 
active material utilization factor also for after cycle progress. In addition, in the cell AB1 whose amount of 
dissolution is 0.3 % of the weight, it thinks because there are many amounts of generation of gamma-NiOOH as 
a cause that an active material utilization factor falls after 100 cycle progress. 

[0040] Moreover, about cell capacity, the amount of magnesium solid solvation shows the value with expensive 
5.0 or less % of the weight of cell AB1, cell AB2, Cell A, cell AB3, and cell AB4. If the amount of magnesium 
dissolution exceeds 5.0 % of the weight, it will think for the content of the nickel hydroxide occupied to an 
active material to fall. 

[0041] As an amount of dissolution of magnesium (Mg), 5.0 % of the weight is considered to be the optimal 
from 0.5 % of the weight from the above result. 

[Experiment 3] In this experiment 3, the addition of an yttrium compound to a composite particle and the 
relation of an active material utilization factor were investigated. 

[0042] In Step 4 of the above-mentioned example 1, the yttrium oxide which is an yttrium compound was 
changed with 0.024g, 0.040g, 0.40g, 2.40g, 4.00g, and 4.80g addition (six kinds), respectively. Six kinds of 
cells AC 1, a cell AC 2, the cell AC 3, the cell AC 4, the cell AC 5, and the cell AC 6 were similarly produced 
for the addition of a yttrium oxide to the nickel atom of a base particle as 0.03 % of the weight, 0.05 % of the 
weight, 0.5 % of the weight, 3.0 % of the weight, 5.0 % of the weight, and 6.0 % of the weight by yttrium 
element conversion except this. 

[0043] In addition, the amount of magnesium dissolution at this time is made into 1.0 % of the weight to the 
nickel atom in a base particle by magnesium element conversion. Moreover, the sodium content in a cobalt 
compound makes the amount of cobalt of an enveloping layer 1.0 % of the weight 5.0% of the weight. 
[0044] The active material utilization factor and cell capacity of 10 cycle eye of these cells were measured. This 
result is shown in Table 5. In addition, in Table 5, the rate which made 100% the utilization factor and cell 
capacity of 10 cycle eye of Cell A shows the utilization factor and cell dosage of each cell. 
[0045] 
[Table 5] 
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ft (g) 
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AC 1 


0. 024 


0. 03 


9 5 


1 0 0 


AC 2 


0. 04 0 


0. 05 


9 9 


1 0 0 


AC 3 


0.4 0 


0. 5 


1 0 0 


1 00 


A 


0.8 0 


1 . 0 


1 0 0 


1 0 0 


A C 4 


2 . 4 0 


3. 0 


1 0 0 


1 0 0 


AC 5 


4. 00 


5. 0 


1 0 0 


9 9 


A C 6 


4. 80 


6. 0 


1 00 


8 5 



[0046] As shown in Table 5, it turns out that a high utilization factor and high service capacity are shown to the 
nickel atom of a base particle as an addition of an yttrium compound in 0.05 % of the weight - 5.0% of the 
weight of the cell AC 2, a cell AC 3, Cell A, a cell AC 4, and a cell AC 5 by yttrium atom conversion. 
[0047] As a factor from which a high utilization factor is not obtained at less than (cell AC 1) 0.05 % of the 
weight, since there are few additions of an yttrium compound, it is thought that it originates in the charge 
acceptance nature of a positive electrode having not improved. On the other hand, since the content of an 
yttrium increases too much in a positive electrode as a factor from which high service capacity is not obtained 
in the addition (cell AC 6) exceeding 5.0 % of the weight, it is presumed that the fill of the nickel hydroxide 
which is an active material fell. 

[0048] From the above result, it is thought optimal to consider as 0.05 % of the weight - 5.0 % of the weight to 
the nickel atom of a base particle as an addition of an yttrium metal or a /yttrium compound by yttrium atom 
conversion. 

In the [experiment 4] experiment 4, the relation between the amount of covering of the sodium content cobalt 
compound formed in the nickel hydroxide particle which made the magnesium which is a base particle dissolve, 
and an active material utilization factor and cell capacity was investigated. 

[0049] In Step 2 of the above-mentioned example 1, a cell AD1, the cell AD2, the cell AD3, the cell AD4, and 
the cell AD5 were similarly produced for the cobalt sulfate 5.24g, 7.86g, 19.7g, 26.2g, and except having 
carried out 3L4g (five kinds) dissolution, respectively. The amount of covering of the cobalt at this time 
becomes 2.0 % of the weight, 3.0 % of the weight, 7.5 % of the weight, 10.0 % of the weight, and 12.0 % of the 
weight to the weight of a base particle, respectively by cobalt atom conversion. Here, the content of the sodium 
in a cobalt compound may be 1 .0 % of the weight to the cobalt atom in a cobalt compound by sodium atom 
conversion. 

[0050] Magnesium makes the base particle used at this time have dissolved 1 .0% of the weight to the nickel 
atom which constitutes a base particle from magnesium element conversion. Moreover, the yttrium oxide as an 
yttrium compound is carrying out addition use 1 .0% of the weight to the nickel atom of a base particle by 
yttrium atom conversion. 

[0051] Thus, the active material utilization factor and cell capacity of 10 cycle eye were investigated using each 
obtained cell. This result is shown in Table 6. In Table 6, the rate which made 100% the utilization factor and 
cell capacity of 1 0 cycle eye of Cell A has shown the utilization factor and the cell dosage. 
[0052] 
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AD 1 


5. 24 


2. 0 


9 0 


90 


A D 2 


7.8 6 


3. 0 


9 9 


9 9 


A 


1 3. 1 


5. 0 


1 O 0 


1 0 0 


A D 3 


1 9. 7 


7. 5 


1 00 


1 00 


A D 4 


2 6. 2 


10.0 


1 00 


1 00 


A D 5 


3 1.4 


1 2. 0 


1 0 0 


8 9 



[0053] It turns out that 3.0 to 10.0% of the weight of the cell AD2, Cell A, a cell AD3, and a cell AD4 have a 
utilization factor and service capacity with the high amount of covering of a sodium content cobalt compound 
so that more clearly than Table 6. 
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- [0054] Here, since the absolute magnitude of the cobalt as an electric conduction agent runs short in a positive 
electrode when the amount of covering of a sodium content cobalt compound is less than 3.0 % of the weight 
(cell cell AD1), it is thought that sufficient utilization factor is not obtained. On the other hand, since the fill of 
the nickel hydroxide which is an active material falls in a positive electrode when the amount of covering of a 
sodium content cobalt compound exceeds 10.0 % of the weight (cell ADS), it is thought that high service 
capacity is not obtained. 

[Experiment 5] Here, the content of the sodium in the enveloping layer by the sodium content cobalt compound 
formed in the front face of a base particle and the relation with an active material utilization factor were 
investigated. 

[0055] In Step 3 of the above-mentioned example 1, seven kinds of concentration of a sodium hydroxide was 
changed with 5.0 % of the weight, 10 % of the weight, 15 % of the weight, 35 % of the weight, 40 % of the 
weight, 45 % of the weight, or 50 % of the weight. The sodium content in a cobalt compound produced the cell 
AE 1 which are 0.05 % of the weight, 0.1 % of the weight, 0.5 % of the weight, 5.0 % of the weight, 10.0 % of 
the weight, 12.0 % of the weight, and 15.0 % of the weight, a cell AE 2, a cell AE 3, the cell AE 4, the cell AE 
5, Cell AE, and the cell AE 7 to the cobalt atom of a cobalt compound like the above-mentioned cell A by 
sodium atom conversion except this. In addition, this sodium content is the estimate from preliminary 
experiment. 

[0056] The amount of the enveloping layer by the sodium content cobalt compound at this time is 5.0 % of the 
weight to the weight of a base particle in cobalt element conversion. Moreover, the amount of magnesium 
dissolution in a base particle is 1.0 % of the weight to the nickel atom of a base particle. Furthermore, the 
addition of the yttrium oxide which is an yttrium compound is made into 1 .0 % of the weight to the nickel atom 
of a base particle by yttrium element conversion. 

[0057] The utilization factor of 10 cycle eye was measured using each of these cells. This result is shown in 
Table 7. Here, the rate which made 100% the utilization factor of 10 cycle eye of Cell A shows the utilization 
factor of each cell. 
[0058] 



[Table 71 




«$ 






mm 




U CA©* 




(%) 




flE (UK) 






AE 1 


5 


0.0 5 


87 


AE 2 


1 0 


0. 1 


9 9 


AE 3 


1 5 


0. S 


1 00 


A 


2 5 


1. 0 


1 00 


A E 4 


3 5 


5. 0 


1 00 


AE 5 


4 0 


1 0. 0 


1 O 0 


A E 6 


4 5 


1 2. 0 


9 0 


AE 7 


5 0 


1 5. 0 


8 9 



[0059] From Table 7, he can understand that a high utilization factor is obtained for a sodium content from 0.1 
% of the weight in 10.0% of the weight of the cell AE 2, a cell AE 3, Cell A, a cell AE 4, and a cell AE 5. On 
the other hand, it thinks for the conductivity of a cobalt compound to fall in each range as a factor from which 
high use is not obtained by each cell AE 6 and Cell AE 7 of the content exceeding less than (cell AE 1) 0.1 % of 
the weight or 1 0.0 % of the weight. 
[0060] 

[Effect of the Invention] If it is the active material for alkaline batteries of this invention as mentioned above, 
the non-sintering nickel pole which has a high utilization factor can be offered, and it will become an alkaline 
battery with a large cell capacity. 
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- . * NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 * * * * SuOWS the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The composite particle which made the enveloping layer which consists of a cobalt compound 
containing sodium form in the front face of the base particle which consists of [ which made magnesium 
dissolve to nickel hydroxide, and made magnesium contain to the nickel in nickel hydroxide 0.5 % of the 
weight to 5.0% of the weight ] a magnesium dissolution nickel hydroxide particle An yttrium metal and/or an 
yttrium compound It is the active material for alkaline batteries equipped with the above, and the 
aforementioned yttrium metal and/or an yttrium compound are characterized by containing by yttrium element 
conversion 0.05 % of the weight to 5.0% of the weight to the nickel in the aforementioned base particle. 
[Claim 2] The active material for alkaline batteries according to claim 1 characterized by an yttrium and/, or an 
yttrium compound being added by the aforementioned composite particle. 

[Claim 3] The active material for alkaline batteries according to claim 1 to which the content of the cobalt 
compound in the aforementioned enveloping layer is characterized by being 3.0 % of the weight - 10.0 % of the 
weight to the weight of the aforementioned base particle by cobalt atom conversion. 
[Claim 4] The active material for alkaline batteries according to claim 1 to which a sodium content is 
characterized by being 0.1 - 10.0 % of the weight to the cobalt atom of the aforementioned enveloping layer in 
the aforementioned enveloping layer by sodium atom conversion. 

[Claim 5] The active material for alkaline batteries according to claim 1 characterized by the aforementioned 
enveloping layers being the cobalt hydroxide compound containing sodium, the oxy-cobalt hydroxide 
compounds containing sodium, or such mixture. 

[Claim 6] The active material for alkaline batteries according to claim 1 characterized by being one sort chosen 
from the group which the aforementioned yttrium compound becomes from yttrium-oxide, hydroxylation 
yttrium, and yttrium fluoride and a carbonic acid yttrium. 

[Claim 7] The active material for alkaline batteries according to claim 1 characterized by one or more sorts 
chosen from the group which becomes the aforementioned nickel hydroxide particle from zinc, cadmium, an 
yttrium, cobalt, and a bismuth in addition to the aforementioned magnesium dissolving. 
[Claim 8] The non-sintering nickel pole for alkaline batteries where the active material for alkaline batteries 
given in the aforementioned claim 1 - a claim 7 is characterized by filling up an electric conduction axis. 
[Claim 9] The alkaline battery characterized by having the non-sintering nickel pole of the aforementioned 
claim 8. 
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